We report 850 µm Submillimeter Array (SMA) observations of four gravitationally lensed submillimeter galaxies (SMGs), A370-2, A2390-1, A2390-3 and A2390-4, which were originally discovered with the Submillimeter Common-User Bolometer Array (SCUBA). Our SMA detection of A370-2 with a submillimeter flux of 7.95 ± 0.60 mJy unambiguously identifies the counterparts to this source at optical and radio wavelengths. A2390-1 is an ultraluminous infrared galaxies with a submillimeter flux of 5.55 ± 0.92 mJy and a redshift of 1.8 ± 0.2 computed from submillimeter/radio flux ratio analysis. We resolve A2390-3 into two components, A2390-3a and A2390-3b, with fluxes of 3.15 ± 0.63 mJy and 1.92 ± 0.60 mJy, respectively. The structure of the system could be consistent with morphological distortion by gravitational lensing. The lack of counterparts in the optical and infrared indicates a heavily dust-enshrouded nature, and a non-detection in the radio implies that these two sources probably lie at z > 4.7, which would make them among the most distant SMGs known to date. Our non-detection of A2390-4 suggests either that there are multiple fainter submillimeter sources within the SCUBA beam or that the SCUBA detection may have been false. Our precise positions allow us to determine accurate amplifications and fluxes for all our detected sources. Our new results give a shallower power-law fit (-1.10) to the faint-end 850 µm cumulative number counts than previous work. We emphasize the need for high-resolution observations of single-dish detected SMGs in order to measure accurately the faint end of the 850 µm counts.
INTRODUCTION
During the past decade, deep blank-field submillimeter/millimeter surveys from the Submillimeter CommonUser Bolometer Array (SCUBA) on the James Clerk Maxwell Telescope 5 (JCMT) and the Max Planck Millimeter Bolometer (MAMBO) array on the IRAM 30 meter telescope have resolved sources brighter than ∼ 2 mJy that account for ∼ 20%-30% of the 850 µm extragalactic background light (EBL) (Barger et al. 1999a; Eales et al. 2003; Scott et al. 2002; Webb et al. 2003; Borys et al. 2003; Greve et al. 2004; Wang et al. 2004; Coppin et al. 2006) . The rest of the 850 µm EBL can be accounted for by sources over the 0.3-2 mJy range measured using gravitational lensing (Blain et al. 1999; Cowie et al. 2002; Knudsen et al. 2008) .
However, further studies on individual submillimeter galaxies are hampered by the relatively poor resolution of single-dish submillimeter telescopes (e.g., 15 FWHM at 850 µm on SCUBA). This causes a correspondingly large uncertainty in the source positions and confusion in identifying counterparts to the submillimeter sources at other wavelengths. It also makes the gravitational lensing uncertain, particularly for sources with very high amplification. Techniques have been developed to work around this problem: The empirical correlation between non-thermal radio emission and thermal dust emission (Condon 1992) , together with the high astrometric precision of radio interferometers, has been widely used as a tool to study SMGs. Chapman et al. (2005) determined the redshifts of 73 radio-identified SMGs using Keck spectroscopy, finding a median redshift of ∼ 2.2. It has also been found that SMGs appear to have similar properties to the local ultraluminous infrared galaxies with far-infrared (FIR) luminosities of ∼ 10 12 -10 13 L (Sanders & Mirabel 1996) . The lack of strong X-ray emission from submillimeter sources (L X /L F IR = 0.004) suggests that most of the FIR/submillimeter flux is dominated by dust-reradiated emission from intense star formation rather than AGN output (Alexander et al. 2005) , which makes studying the FIR/submillimeter sources a path to robustly determining the dust-obscured star formation history. There are several drawbacks to using radio emission to identify the SMGs. Firstly, with the current sensitivity (5 σ ∼ 20 µJy at 20 cm) of radio interferometers (Morrison et al. 2010) , the radio-identified SMGs are mostly bright ( 2 mJy at 850 µm), so their properties may not be representative of the submillimeter population as a whole. Secondly, the radio flux drops at high redshift due to the positive K -correction, whereas the submillimeter remains almost invariant over the redshift range z ∼ 1 − 8 (Blain et al. 2002) . Thus, the radio-identification technique is biased against high-redshift sources. Lastly, there are cases where multiple submillimeter sources are located within the beam of a single-dish submillimeter telescope (Wang et al. 2011) , so a radio source within the beam may not be the correct or only counterpart.
In the last few years our ability to address these issues has greatly improved with the advent of telescopes like the Submillimeter Array 6 (SMA; Ho et al. 2004) . The SMA provides imaging in the submillimeter regime with arcsecond resolution (Iono et al. 2006; Wang et al. 2007; Younger et al. 2007 Younger et al. , 2008 Cowie et al. 2009; Aravena et al. 2010) . Some distances to submillimeter sources have been found from spectroscopic redshifts (Capak et al. 2008; Coppin et al. 2009 ) and found or confirmed from CO line searches (Schinnerer et al. 2008; Daddi et al. 2009b,a; Coppin et al. 2010; Riechers et al. 2010) . SMA observations have shown that not all SMGs have strong radio counterparts (Younger et al. 2007 (Younger et al. , 2008 Cowie et al. 2009 ). This again illustrates the problems with the radio identification technique. However, most of the sources studied so far have fluxes around 10 mJy, and they constitute only a small fraction of the submillimeter EBL (∼ 2%, according to the counts in Coppin et al. 2006) . The nature of more typical SMGs with submillimeter fluxes < 2 mJy is still an open question.
With the improved sensitivity from the recently upgraded double bandwidth (4 GHz) on the SMA, we are now able to reach a sub-mJy level of sensitivity and probe relatively submillimeter-dim sources. In order to sample very faint sources we have used this capability to observe sources in the gravitationally lensed regions of two massive clusters, A370 and A2390 (Cowie et al. 2002) , which enables us to take advantage of the lensing amplifications. We list the basic information on our target sources in Table 1 , where we follow the index sequence from the catalog of Cowie et al. (2002) . We give the observational details and discuss our reductions in Section 2. In Section 3 we report on our SMA observations of one radio-bright source, A370-2, and two radio-dim sources, A2390-3 and A2390-4. We show unambiguously whether there are counterparts to these sources in the optical, infrared, or radio. In Section 4 we discuss the implications of our new measurements on the faint-end 850 µm galaxy number counts. We summarize our results in Section 5. We assume the WMAP (Wilkinson Microwave Anisotropy Probe) cosmology throughout: H 0 = 70.5 km s −1 Mpc −1 , Ω M = 0.27, Ω Λ = 0.73 (Komatsu et al. 2009 ).
OBSERVATIONS AND DATA REDUCTION
Seven 345 GHz SMA tracks of A370-2, four tracks of A2390-1, three tracks of A2390-3 and three tracks of A2390-4 were taken between 2007 and 2010. We used the subcompact configuration (16.5 -32 meter baselines) on two tracks of A370-2 and the compact configuration (20 -70 meter baselines) on all other tracks in order to obtain a better signal to noise ratio. The shape of the bandpass was measured by observing two quasars 3C454.3 and 3C111. The sources 0238+166, 0132-169, 2148+069 and 2232+117 were observed for time dependent gain calibration, and the planets Uranus, Ceres and Callisto were used as flux calibrators. We used the data reduction package MIR to calibrate the visibilities, and we produced the images using the MIRIAD routines (Sault et al. 1995 ).
To minimize the noise level we combined all the tracks for each source and made the final continuum images with naturally weighted baselines. The cleaned images (the outcome of the CLEAN algorithm) of the calibrators from each and every track show only one cleaned component at the phase center of the calibrators. After performing RESTOR to convolve the cleaned component with the point spread function, every calibrator appeared as a point source, which is an indication of good phase calibration. In order to prevent over-cleaning of the dirty maps, we also made sure that the r.m.s of the cleaned maps, excluding the detected sources, agreed with the theoretical noise. One should keep in mind that there is a typical ∼ 10% error introduced by the flux calibration, on top of the image r.m.s noise for flux measurements.
The theoretical r.m.s noise at the phase center and the resolution of each of the final images of the four SMGs are given in Table 1 . Note that the better weather conditions for A2390-3 and the double bandwidth (4 GHz) used in the last track of the A2390-3 data make the sensitivity comparable to A370-2, even though there were four fewer tracks of data for A2390-3 than for A370-2. The sensitivity of the image of A2390-1 is not as good as others due to bad weather conditions during the first two tracks of data. For A2390-4 all three tracks of data are double bandwidth, so a better sensitivity was obtained.
RESULTS
We have a strong detection (> 5 σ) toward A370-2 and A2390-1, respectively, and two significant detections (both > 3 σ) toward A2390-3. However, we found no sources at the A2390-4 position, even with these deepest SMA observations toward a single SMG. It is possible that there is more than one source contributing to the submillimeter emission in this region, and that once we are able to resolve it into individual sources, their fluxes will be found to be below the current detection limit, as has been the case for several submillimeter sources in the GOODS-N (Wang et al. 2011) . Alternatively, the SCUBA detection may have been false. Again, this is one of the main reasons to use high-resolution telescopes to observe SCUBA sources. We discuss the A370-2, A2390-1 and A2390-3 detections below.
3.1. A370-2 A370-2, which is also referred to as SMM J02399-0134 (Barger et al. 1999b; Smail et al. 2000) or SMM J02396-0134 (Greve et al. 2005; Wu et al. 2009 ), has three optical sources within the SCUBA beam ( Figure 1 ). The galaxy L3 has a distorted ring morphology. Its formation mechanism has been suggested to be either the dynamical axial penetration of a smaller companion galaxy into a disk galaxy or a pair of superbubbles driven by the intense starburst at the central region (Taniguchi & Murayama 2001) . A spectroscopic redshift of ∼1.06 was independently obtained by two groups using LRIS on Keck II and OSIS-V on the Canada-France-Hawaii Telescope (CFHT), respectively, and the identification of the highionization lines of [Ne V] indicates that L3 is likely to be a Seyfert galaxy (Barger et al. 1999b; Soucail et al. 1999) . Located beyond the cluster A370, the signal from L3 is amplified by a factor of 2.3 due to gravitational lensing (Cowie et al. 2002) . A strong CO molecular detection toward L3 was reported by Greve et al. (2005) using the IRAM Interferometer. L4 is at z = 0.42 and appears to be a background normal galaxy. The bright passive elliptical galaxy L5 is one of the cluster members at z = 0.37 (#32 in Mellier et al. 1988) .
The evidence discussed above implies that L3 is the only active source in this region, and it has been argued that L3 is the likely counterpart of the SMG (Barger et al. 1999b ). Our SMA data confirm this identification and clearly demonstrate that the submillimeter emission is from the center of galaxy L3 (Figure 1 ). A370-2 is detected both in our dirty and CLEANed images. The point-source fit routine IMFIT in MIRIAD with a 10 box centered at the peak position produces a flux of 7.95 mJy and also yields an r.m.s for the residual image of 0.60 mJy/beam. Note the flux measurements throughout this paper are all primary beam corrected. The fitted peak position is at α(J2000.0) = 2 h 39 m 56.55 s , δ(J2000.0) = -1
• 34 26.54 with an error of 0. 15. The total submm flux of 7.95 ± 0.60 mJy agrees with the SCUBA flux of 6.68 ± 0.58 mJy from Cowie et al. (2002) (Table 1) . We use the spectral energy distribution (SED) model from Barger et al. (2000) based on an Arp 220 template with an assumed dust temperature and extinction coefficient (T d = 47 K, β = 1) to compute the infrared luminosity. The SED in the infrared and radio regime is scaled to fit our 850 µm flux, and the infrared luminosity can simply be calculated from the area under the SED curve between 8 µm and 1000 µm. With the adopted redshift of 1.06, the de-lensed flux of 3.46 mJy corresponds to an infrared luminosity of ∼ 2.5 × 10 12 L , which is typical of ultraluminous infrared galaxies (ULIRG, L IR > 10 12 L ). A strong 1.4 GHz (20 cm) detection of the source was reported with ∼ 5. 0 resolution using the Very Large Array (Smail et al. 2000) . The emission peaks at a location close to L5, and the morphology appears unresolved and elongated from north-east to south-west. In order to resolve this region, we made use of the higher resolution (1. 68 × 1. 49) VLA archival data taken on 1999 August at the same frequency toward this region in the most extended A configuration. The data clearly show two radio sources at the locations of the optical sources L3 and L5 (Figure 1 ). Note that without our SMA observations, it would still be ambiguous which radio source is the counterpart of A370-2 based on the correlation between submillimeter and radio emission.
The radio and submillimeter peak positions at the L3 location are still offset by 0. 6, which may be caused by the contamination of the jet structure extending from L5. The radio flux from L3, 0.573 mJy, is estimated from a 2. 5 radius circular aperture covering most of the radio flux from L3. We ran a Monte Carlo simulation with the same aperture on the VLA image, and this gave a noise level of 0.011 mJy. Together with the submillimeter flux, our results show a S 850 µm to S 1.4 GHz ratio of 12.6 -15.2. For sources lying at z < 3 in the Rayleigh-Jeans long-wavelength limit, Barger et al. (2000) obtained a formula describing the relation between the redshift and the submillimeter/radio flux ratio, z = 0.98(S 850 µm /S 1.4 GHz ) 0.26 −1. This implies z = 0.89 -0.99 for L3, which matches well to the measured spectroscopic redshift of z = 1.06. Generally, AGN contamination could be one of the reasons responsible for the slight underestimation (Carilli & Yun 1999; Wang et al. 2007) . In this particular case, however, an inaccurate assumed dust temperature and radio flux contamination from the extended jet structure could also bias the estimation downward. There is a point source-like radio counterpart of A2390-1 in our latest A2390 VLA image (detailed information in Section 3.3). We compute the peak position and the flux by fitting a two dimensional gaussian with fixed major axis, minor axis, and phase angle obtained from the VLA synthesized beam. The radio position is at α(J2000.0) = 21 h 53 m 33.31 s , δ(J2000.0) = 17
• 42 50.33 with 0. 03 error, which agrees with our SMA position. We adopt the position of A2390-1 measured from the VLA image, since it has a better accuracy. We use the VLA position and LENSTOOL to determine an amplification of 1.8 for A2390-1, which agrees well with the SCUBA measurement from Cowie et al. (2002) .
The fitting algorithm also gives a radio flux of 111.5 ± 6.5 µJy (Table 2) , which allows us to obtain the redshift of A2390-1, from the submillimeter/radio flux ratio technique. We find z = 1.8 ± 0.2. The infrared luminosity of A2390-1 that we estimate from the SED model described in Section 3.1 is 2.9 × 10 12 L . This shows that A2390-1 is also a ULIRG.
3.3. A2390-3 A2390-3 was first identified by Cowie et al. (2002) in their SCUBA map with a total flux of 3.24 ± 0.78 mJy. With seven times higher resolution, our SMA map detects the submillimeter object and appears to resolve it into two sources (Figure 2 ), which we refer to as A2390-3a and A2390-3b. The simultaneous point-source fitting routine IMFIT with a box size of 10 gives fluxes of 3.15 mJy and 1.92 mJy, respectively. The r.m.s of the residual image is 0.58 mJy beam −1 , whereas the primary beam corrected noise is 0.63 mJy for A2390-3a and 0.60 mJy for A2390-3b. The fitted positions are α(J2000.0) = 21 h 53 m 35.141 s , δ(J2000.0) = 17
• 41 05.9 with a 0. 4 error for A2390-3a and α(J2000.0) = 21 h 53 m 35.21 s , δ(J2000.0) = 17 • 41 07.5 with a 0. 6 error for A2390-3b (Table 2 ). The total flux of 5.07 ± 0.87 mJy is consistent with the measured SCUBA flux. The error of 0.87 mJy is obtained from error propagation.
We optimized the output image (Figure 2 ) by applying the robust weighting of Briggs (1995) with a robust parameter of +1.0 for the sake of making a balance between resolution and signal-to-noise ratio (S/N). To test the robustness of the detections, we iterated the process of making the image with different weightings on the Fourier transformation and different box sizes for the CLEAN algorithm. Noise spikes would vary or even disappear with the iterations; however, the signals from A2390-3a and A2390-3b remain, and the detections are always significant (> 3 σ for each component).
The amplification factor obtained by Cowie et al. (2002) on this source varies from 0.6 to 52 due to the positional uncertainty and redshift indeterminacy. However, with our arcsecond level precision, we can now obtain more accurate amplifications using LENSTOOL, which models the effects of the gravitational lensing by taking three dimensional mass distributions within the cluster into account (Kneib et al. 1996) .
We took the fitted positions and assumed that A2390-3a and A2390-3b are both point sources with a 1 radius size on the image plane. LENSTOOL calculates the positions, semi-major axes, semi-minor axes, and inclination angles of the sources on the source plane. The amplification is then obtained by taking the inverse of the product of the semi-major and semi-minor axes (Table 2). We assume the source plane is located at z = 5 for the LENSTOOL calculation. The amplifications of sources lying beyond z = 1 with modest amplifications have little dependence on redshift Blain et al. (1999) . We find an amplification of 2.3 for A2390-3a and 2.9 for A2390-3b.
We also present archival images from the Hubble Space Telescope (HST) Advanced Camera for Surveys (ACS) z -band (F850LP), the Spitzer Infrared Array Camera (IRAC) 3.6 µm, 4.5 µm, and 8.0 µm bands, and the Multiband Imaging Photometer for Spitzer (MIPS) 24 µm band (Figure 3 ). We present radio maps from VLA data obtained on October 20, 2008 at 1.4 GHz (Wang et al., in preparation) , as well. With the most extended A configuration, the 1.4 GHz synthesized beam has a size of 1. 4 × 1. 4, and the 1 σ noise level is 6.5 µJy beam −1 . Two cluster members lie within the SCUBA beam: CNOC 100890 was discovered by Yee et al. (1996) from the CNOC cluster redshift survey using the CFHT, while 0657.7+0705.0 was reported from a strong Hα emission line search (Balogh & Morris 2000) . A strong amplification toward this region could be caused by these two galaxies.
Interestingly, Figure 3 shows that there is no apparent detection corresponding to the SMA position (the SMA position of A2390-3a is shown) at other wavelengths. This evidence implies that both sources must be heavily embedded in dusty envelopes and/or at very high redshifts. For each source, the 1.4 GHz flux was measured from a given circular aperture which covers most of its submillimeter flux (Table 2 ), yet it is still a nondetection. We assigned zero to the VLA flux and adopted the 1 σ errors obtained from Monte Carlo simulations as the upper limits on the radio fluxes, which are 5.2 µJy and 3.3 µJy for A2390-3a and A2390-3b, respectively.
Note that we are aware of the possibility of contamination from the residual sidelobes of the strong radio-bright cD galaxy in A2390. However, with the help of the latest data reduction techniques provided in AIPS, we find that the residual sidelobes from the cD galaxy can be mostly removed, except for the area close to the cD galaxy and lying generally N-S and away from the source. A2390-3a/b are located far from that area. Also, in our Monte Carlo simulations we avoid regions affected by bright sources and conspicuous residual sidelobes. Thus, we believe that our estimate of the 1 σ flux limit is robust.
With the absence of a detection at all wavelengths except the submillimeter, it is not possible to obtain optical or infrared spectroscopic redshifts or photometric redshifts. A natural option would be to use the submillimeter/radio flux ratio analysis. Since the equation in Section 3.1 is limited to lower redshift sources (z < 3), we adopt more general equations (Eqs. (2) and (4) in Barger et al. 2000) . We find z > 5.2 for A2390-3a and z > 4.7 for A2390-3b. If confirmed with an identification of CO lines, they could be among the most distant SMGs known. However, the high submillimeter/radio flux ratios could also be caused by using an incorrect dust temperature. In this case, the non-detection in the midinfrared is a tentative indication that the dust temperature is likely to be low. Also, SMGs tend to have lower dust temperatures than their local infrared counterparts (Pope et al. 2006; Huynh et al. 2007; Hwang et al. 2010) . Any dust temperature lower than our adopted one would move the source even further (i.e., to higher redshifts). Thus, our estimation of the redshifts should be reasonable.
Having the lower limit redshift and amplification information for both sources in hand, we can also compute lower limits to the infrared luminosities ( Table 2) . The star formation rates can be estimated if we as- 17 41 07.5 1.92 ± 0.60 0.5 ± 3.3 > 4.7 -3.8 -1.9 2.9 > 4.6 × 10 11 a Estimated using the submillimeter to radio flux ratio (Barger et al. 2000) .
b Estimated under the assumption of a point source located in the middle of A2390-3a and A2390-3b on the source plane. c The SMA pointing position is different than the one reported in Cowie et al. (2002) . Here we use the reference position from Cowie et al. (2002) sume starburst galaxies and a standard Salpeter initial mass function. In this work, we use the formulȧ Kennicutt 1998) , which gives 188 and 78 M /yr for A2390-3a and A2390-3b.
It is possible that these two sources are coincidently passing through the line-of-sight at different distances. Our estimates of the redshifts are rough because of the uncertainty in the radio-FIR correlation. LENSTOOL shows that the separation between the two sources goes from 1. 8 on the image plane down to 1. 7 on the source plane. More interestingly, if we assume a point source located in the middle of the two sources on the source plane with a 1 radius morphology, then the gravitationally lensed image on the image plane appears elongated and covers both sources (green ellipse in Fig. 2 ). This implies that it is also possible (perhaps more likely) that these two sources are the outcome of the distortion by gravitational lensing of a close pair or of one source broken into two. At this point we cannot be secure about the nature of this object, and more rigorous investigations, such as CO line searches, would be needed to proceed further. We have also tried treating the object as one source, and we present that information in Table 2 , as well.
DISCUSSION
Previous SMA studies have focused on very luminous SMGs (Iono et al. 2006; Younger et al. 2007; Wang et al. 2007; Cowie et al. 2009 ). Those bright SMGs have a total infrared luminosity in the range of 10 12 -10 13 L , depending on the redshift. While A370-2 and A2390-1 are also ULIRGs, compared to those giant galaxies, A2390-3b is much more typical, thanks to the gravitational lensing. Even if we assume that A2390-3b has a redshift of 6, the infrared luminosity still remains below 5 × 10 11 L . Moreover, our non-detection toward A2390-4 may also imply multiple faint sources. Given our detection limit (0.96 mJy for 3 σ), the assumed redshift (z = 3 obtained from the submillimeter/radio flux ratio), and the amplification (6.7), the total FIR luminosity would easily be of the order of typical galaxies (∼ 1.4 × 10 11 L ).
Giant SMGs tend to dominate the universal star formation history during the epoch z = 1 -3 (Chapman et al. 2005; Wang et al. 2006) . The answer to the question of whether this situation continues to higher redshifts is critical for understanding the star formation history. Smaller galaxies like A2390-3b are expected to dominate the light in the very early Universe (z ∼ 5 or higher), or else bottom-up clumping cold dark matter models of galaxy formation will be seriously challenged. Thus, obtaining the redshifts for A2390-3b and other submillimeter-faint sources, possibly through CO observations, is an important next step.
With our updated positional information, we have recomputed the 850 µm cumulative number counts shown in Cowie et al. (2002) . We used the data in Cowie et al. (2002) and updated the three sources in this work with newly obtained information. The results are shown in Figure 4 . We adopt the method described in Cowie et al. (2002) to calculate the source areas and cumulative counts. We calculate the upper and lower error bars using Poisson statistics, and we use the table from Gehrels (1986) to find the confidence limits on small numbers. We also perform an area-weighted maximum likelihood fit to the updated data over the range from 0.1 to 4.0 mJy, which gives the best fit equation of
The slope of the fit is slightly shallower than the previous fit (−1.14) using the same clusters. Note that we assume no source in A2390-4 and take A2390-3 to be a single source. For clarity we only show the error bars on the Knudsen et al. (2008) data points. The typical 1 σ error bar for our counts is shown in the bottom left corner. The solid curve is our power-law fit to the updated source counts with a slope of -1.10, the dashed curve is the double power-law fit from Knudsen et al. (2008) , and the dotted curve is the parametric fit from Barger et al. (1999a) .
In Figure 5 we compare our updated results at the faint end (0.1 mJy < S 850 < 4 mJy) with previous lensing surveys (Blain et al. 1999; Cowie et al. 2002; Smail et al. 2002; Knudsen et al. 2008) . We overplot various fitted curves: the solid line is the power-law fit in this work, the dashed line shows the double power-law fit described in Knudsen et al. (2008) , and the dotted curve shows an empirical fit to a blank field survey (Barger et al. 1999a ) that was constrained by the 850 µm EBL measurements at lower fluxes. All three curves reasonably describe the cumulative counts, though Barger et al.'s model may be preferred as a better match if the trend of flattening continues to counts lower than 0.1 mJy. Our faint-end counts are slightly lower but still in a good agreement with the previous literature.
The changes in our derived counts emphasize the uncertainty introduced in the lensing analysis when the source positions are poorly determined. The reason for the change is that the faintest sources get a large boost from gravitational lensing (amplifications > 10), and for these sources the variations in the amplifications due to positional errors can be an order of magnitude (Cowie et al. 2002; Knudsen et al. 2008 ). The small source areas at the faint fluxes then cause large changes. Using A2390-3 as an example, the accurate position from our results brings the amplification from 52 down to 2.5 assuming one source. In fact, our updated flux and amplification for A2390-3 is the main reason for the shallower fit. In Figure 6 we show the Cowie et al. (2002) data points with error bars on the 850 µm fluxes, which are due to the uncertainties in the amplifications (i.e., resulting from the positional uncertainties from the SCUBA measurements). Large flux errors on the faint-end sources clearly demonstrate the problems of using measurements from single-dish telescopes. The fact that our shallower power-law fit results from our accurate determination of the amplification of A2390-3 implies that accurate positions of SMGs are not only critical for finding the correct counterparts in order to determine the nature of individual SMGs, but also for measuring the overall properties of the submillimeter sources.
Moreover, the multiplicity of SMGs has been implied from several indirect studies using 24 µm (Pope et al. 2006) , 350 µm (Kovács et al. 2010) , and radio (Ivison et al. 2007; Younger et al. 2009 ), as well as CO interferometry (Tacconi et al. 2006 (Tacconi et al. , 2008 Engel et al. 2010) . The most recent discovery by Wang et al. (2011) in the GOODS-N region that some SCUBA-detected SMGs split into multiple fainter sources in deep SMA imaging supports this result. This multiplicity of SMGs can potentially increase the number counts at the low luminosity end and may also fundamentally change the luminosity function of SMGs. Thus, future high-resolution observations using interferometers like the SMA or ALMA will be critical for obtaining a better understanding of the star formation history.
SUMMARY
We have reported the results of our SMA observations of four SCUBA-detected sources, A370-2, A2390-1, A2390-3 and A2390-4. Although it had been suggested with indirect evidence that the optical source L3 was the likely counterpart of A370-2, our direct detection of submillimeter emission from L3 unambiguously confirms this. A2390-1 is a ULIRG with a submillimeter flux of 5.55 ± 0.92 mJy and a redshift of 1.8 ± 0.2 computed from submillimeter/radio flux ratio analysis. We detected two lensed SMA sources toward A2390-3. The answer to the question of whether these two sources are physically related or the consequence of lensing distortion is still unclear. The fact that no counterparts are found in optical and infrared images indicates a heavily dust-embedded nature, and a lack of radio emission implies that both sources are located beyond z = 4.7.
Our non-detection toward A2390-4 suggests either that there are multiple sources within the SCUBA beam or that the SCUBA detection may have been false. The accurate amplifications and fluxes from this work provide a shallower slope in the faint-end 850 µm cumulative number counts. Our results emphasize the need for high-resolution observations toward single-dish detected SMGs.
